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America’s Pathway

To Sustainable 
Water and 
Wastewater 
Services
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This presentation
The Role Water Assets Have Played In Improving Quality of Life.
The Context Of The Current Service Challenge in the United States.

• The Character of Water Assets 
• Where The Resources Come From.
• The Organizational Structure of Service Providers.
• The Demographic Underpinnings.
• A Generation of Expansion and Upgrade.

The Gap Analysis & The Needs Survey
• Growth in the Economy and Population.
• The Implications of Aging Assets.
• Compare & Contrast.

Exploring A Period of Change - - Recognizing and Pursuing 
Opportunities.
Video and website tools.
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The family farm (My universe - [1946-1964])

Rural Community of 1,000 
Seven Mile

Farm House

No Indoor Plumbing

One Room 
Country 
School

No Indoor 
Plumbing



AAM Workshops – America’s Pathway
SAllbee 4

The family farm (2008) • Four Additional Homes

• A Manure Lagoon

• No Cows

• No Marsh 

• Water in Creek Intermittently 

• Will Transport Discharge from 
new 1 MGD Treatment Plant 
Currently Under Construction

Flow From New 1 MGD Treatment 
Plant to serve two communities 
and surrounding areas 
(About 10,000 people)

• Four Additional Homes

• A Manure Lagoon

• No Cows

• No Marsh 

• Water in Creek Intermittently 

• Soon to Transport Discharge 
from new Treatment Plant 
Under Construction
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My universe grew: First Job – Laying sewer and water 
lines in pasture land. Urban fringe of Metro Area (1964)
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Current land use at site of my first pipe laying job.
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My universe grew a bit more: First university town 
fall of 1964
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A college river town of 25,000
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River towns can be ecologically magnificent
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The river, which is the dominate feature can also 
wreck havoc:  The 1965 flood was a record, it 
continues to happen (2001 & 2007)



AAM Workshops – America’s Pathway
SAllbee 11

I became involved in the community. My viewpoint as to what’s 
important is still the same.  The difference in thinking is about the 
“How To” approach to confronting this challenge.

“Controlling pollution 
and protecting our 
environment is a 
responsibility of all of us.  
I feel growth and 
development need not 
be contained by an 
emphasis on ecology, 
rather it can stimulate 
and encourage 
change”

Fall 1971
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On to Graduate School and then my first 
professional job

A Seven County Metro System

The priorities:

• Consolidate treatment 
facilities to get discharges out 
off high value lakes by 
building interceptor lines

• Upgrade the performance of 
treatment plants

• Separate the combined 
systems

• Put in solids handling

My particular role:

• Manage Facilities Planning

• Get as much federal money as 
we could lay claim
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An urban area that what was seven counties        
is now twelve (the change between 1970 – 2000)

Census Population Change, 1990 to 2000 
April 1, 2000 Number Number Percent 
Minneapolis--St. Paul MSA 2,968,806 2,538,834 429,972 16.9% 
--Anoka County 298,084 243,641 54,443 22.3% 
--Carver County 70,205 47,915 22,290 46.5% 
--Chisago County 41,101 30,521 10,580 34.7% 
--Dakota County 355,904 275,227 80,677 29.3% 
--Hennepin County 1,116,200 1,032,431 83,769 8.1% 
--Isanti County 31,287 25,921 5,366 20.7% 
--Ramsey County 511,035 485,765 25,270 5.2% 
--Scott County 89,498 57,846 31,652 54.7% 
--Sherburne County 64,417 41,945 22,472 53.6% 
--Washington County 201,130 145,896 55,234 37.9% 
--Wright County 89,986 68,710 21,276 31.0% 
--Pierce County, WI 36,804 32,765 4,039 12.3% 

http://quickfacts.census.gov/qfd/states/27/27003.html
http://quickfacts.census.gov/qfd/states/27/27019.html
http://quickfacts.census.gov/qfd/states/27/27025.html
http://quickfacts.census.gov/qfd/states/27/27037.html
http://quickfacts.census.gov/qfd/states/27/27053.html
http://quickfacts.census.gov/qfd/states/27/27059.html
http://quickfacts.census.gov/qfd/states/27/27123.html
http://quickfacts.census.gov/qfd/states/27/27139.html
http://quickfacts.census.gov/qfd/states/27/27141.html
http://quickfacts.census.gov/qfd/states/27/27163.html
http://quickfacts.census.gov/qfd/states/27/27171.html
http://quickfacts.census.gov/qfd/states/55/55093.html
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Moved to Washington D.C. (1979). The countryside 
was only 20 or so miles from downtown.
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Today, the urban fringe is another 25 miles out
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Since arriving at EPA in 1979, most of my work has 
been about managing and establishing financial 
assistance program for wastewater.

Construction Grants (CG)

Tribal and Alaskan Native Programs

Colonia Programs

Border Programs

The challenge was to 
create federal 
programs that were 
responsive and 
effective in responding 
to particular needs 



What I Have Concluded

Federal financial assistance was extremely helpful in 
bringing about measurable benefits, but a 
sustainable approach demands coming to terms 
with changes that reach beyond Federal funding 
strategies or mechanisms. 
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The vast  majority of resources have always 
been local and will continue to be local

Wastewater 
Capital Federal

11.2%

Wastewater 
Capital  Local

9.9%

Wastewater 
O&M

27.2%

Water Capital 
Federal 
1.6%

Water O&M
31.1%

Water Capital 
Local

19.0%

Sources of funds from 1956 to 1994
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Where is the opportunity?

0
100
200
300
400
500
600
700
800
900

1,000

Total Spending Federal Sources

Other Federal Agencies  -30.

Tribal - .218

Alaskan Native Villages - .442

Border Projects -.900

Colonias - .300

Earmarks - 5.2

DWSRF - 10.3

CWSRF -26.1

CG - 56.1

$ In Billions Since 1972

The chart represents approximate values

Federal Total = About $130 Billion

Does not include the 
portion of  the networks 
that were paid for as part 
of the development 
scheme



Global Strategic Context

Sustainable water is an issue on the same
order of magnitude as energy and climate 
change

These are 
societal changing issues!



Local Strategic Context

“It’s very, very difficult to run a first class 
country or city on second rate infrastructure” 
LGAC Video
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The leadership challenge – It’s not easy!
Successfully leading a community requires defining a forward looking 
sustainable pathway for both community wealth (Infrastructure) and natural 
assets. 
Significant financial commitments are necessary.  Investment choices must 
reflect best value and respect intergenerational equity.  Some investment 
choices will accrue benefits for generations. 
Defining a sustainable pathway is first and foremost a bottom up process that 
demands engaging the whole community. 
An effective collaborative processes requires a focus on education, research 
and the development and transfer of new knowledge.
Federal and State policies need to be enabling,  protective and 
precautionary and sometimes compulsion will come into play.
The stresses are significant and business as usual will not produce a sustainable 
outcome.  Innovative and experimental strategies are an essential aspect of 
meeting the challenge.
A sustainable pathway isn’t found through a series of quick fixes or deferrals.  
Fundamentally its about a new way of thinking and a rigorous process.



Moving From the Personal and Strategic 
Characterization to the Details 

Water and Wastewater Infrastructure

Part of the fabric of modern living -- along with 
roads, transportation systems, energy and 
communications networks and other similar systems 
needed to deliver services
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The basics of water related infrastructure

• Generally very large.

• The costs are usually “sunk”.

• Asset lives are long. 

• The services are often major inputs into a wide range of 
other industries and activities.

• Frequently substantially impacted by other types of 
infrastructure decisions, especially choices about land use 
and the density of urban development.
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Water / wastewater systems are capital intensive

0
0.5

1
1.5

2
2.5

3
3.5

4

Water Divers.
Tel.

Local
Exch. Tel.

Gas
Pipelines

Gas
Distrib.

Electric

Net Plant / 
Revenue

Purvenas, T.J., ”Infrastructure Replacement – Credit Quality Concerns,” Water,Spring 1998, 
National Association of Water Companies, Washington, D.C.
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The characteristics of water infrastructure 
assets

The systems are maintained in perpetuity 

(Grandfather’s axe).

Large networks are made up of components 

that are replaced, but network service 

potential remains constant.

Don’t actually (physically) depreciate on a 

straight line basis - that is, loss of service 

potential is not evenly distributed across time.
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Water, sewerage and drainage (30 to 35%) 
of All Capital Investment in an urban lot

Roads

Electricity and Gas

Telecommunicatio
ns and Postal

Transport

Education Community HealthRec.

Water Supply

Drainage

Sewerage

Water Resource 
Mgt

An  Australian study on the relative capital 
costs of all forms of infrastructure investment 
to serve a typical lot in Melbourne.
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The history of urbanization, environmental degradation, 
and a generation of investments in expansion and 
upgrade partially defines the current challenge

In the 1970s, the country faced significant water quality 
problems and major policy and strategic changes resulted.

The Federal government took on a larger role as a regulator and 
became a very significant source of funds for capital 
improvements.

A new permit process was established to control discharges to 
the nation’s waterways. 

Very large investments were made in the treatment of industrial 
waste and in the upgrading of the public wastewater systems.
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Highly decentralize management

There are 16,000 public owned wastewater systems serving 
75% of the population through centralized systems

There are 54,000 community based water systems serving 
about 94% of the population through centralized systems

The remainder of the population is served by on-site 
systems and private wells

Most of the systems are small or very small

However, most of the population is served by a relatively 
few large systems
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Every model of ownership and management

Public Services

Corporate

Service and Leasing 

Contracts 

Concession Models

Fully Private

Private

Private

Management
of 

Assets

Ownership of Assets

Private
Service

Municipal
Public / RegionalPublic
Public
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Trends In Ownership and Management

Institutional arrangements are trending more holistic. The 
organization’s focus is broader (on the full water cycle). 
Decisions involve thinking from the point of source acquisition 
through initial treatment, distribution, collection, treatment and 
reuse or discharge.  The broader framework affords opportunity 
to capture additional efficiencies and reduce adverse impacts.
Steps are taken toward integration of centralized and 
decentralized service options. There is no one size fits all.
Asset management at the strategic and tactical levels forms the 
underpinnings for making better investment decisions.
In the leading edge, asset management practices are trending 
toward a multi-sector platform where key decisions and priorities 
are set in the broader context of multiple infrastructure 
requirements across several municipal service areas.



AAM Workshops – America’s Pathway
SAllbee 32

Trends In Ownership and Management (Continued)

The purchase of good and services, which have been governed by 
a range of statues, laws, code and ordinances are being revisited 
to move the decision basis from first cost considerations to life cycle 
cost considerations (the value proposition). 
The service can be successfully provided in a public or private 
venue.  In either case the emphasis is on becoming more business-
like, more efficient and more customer oriented. 
• Partnership arrangements are increasing - To establish successful 

partnerships there needs to be clarity about the service and 
performance requirements and the project process.

• Long term successful public private partnerships demand that 
both parties strengthen their understanding of the particulars of 
the relationship, contract mechanisms and dispute resolution 
tools.



The Demographics of People and 
Systems Are Important!

Long Life Assets (Water Infrastructure) Are Highly 
Impacted By Growth Patterns and Long Term 
Demographic Shifts.
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The nation’s demographic pattern
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Population shifts
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Changing patterns in land use density
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Over the last several decades investments 
in expansion and upgrade

0

50

100

150

200

1968 1972 1978 1996
Source:  USEPA, Progress in Water 
Quality. An Evaluation of the 
National Investment in Municipal 
Wastewater Treatment, June 2000.

50 Million More 
Served

Higher levels of treatment

72 82 92 96

Total Plants
19,355 15,662 15,613 16,024

Less Than 
Secondary 13.4% 19.9% 5.6% 1.1%

Secondary
48.7% 50.7% 58.2% 58.6%

More Than 
Secondary 2.4% 17.6% 23.6% 27.6%

No 
Discharge 2.4% 10.2% 12.7% 12.7%
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The emerging challenge

0
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1972 1996 2025

Additional Served 
Population1996 to 2025    

(In Millions)

Leveling Off of  BODU 
Removal Efficiencies

Source:  USEPA, Progress in Water Quality: An Evaluation 
of the National  Investment in Municipal Wastewater 
Treatment, June 2000.
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The projected growth alone, could produce 
BODU loadings similar to the mid-1970s

0

5000

10000

15000

20000

25000

1968 1972 1978 1996 2016 2025
BODu (Metric Tons Per Day)

Source:  USEPA, Progress in Water 
Quality: An Evaluation of the 
National  Investment in Municipal 
Wastewater Treatment, June 2000.
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A Gap Report provided      
a transparent starting point - -

The Gap Report Was Released -
- WEFTEC 2002.
The Purpose -- To reach a 
common quantitative 
understanding of the (Funding 
Gap) the potential magnitude 
of increase in investment 
needed to: 
• Address growing population 

and economic needs, and 
• Renew our existing aging 

infrastructure.
http://www.epa.gov/owm/gapreport.pdf
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The Findings (2000-2019)

No Revenue Growth 
Scenario

$45$31Total

$0$10O&M

$45$21Capital

Drinking 
Water

Clean 
Water

Total Payment Gap (20 Years)
(Average in Billions of Dollars)

Revenue  Growth
Scenario

(Annual Rate of Increase - 3% Real)

$263$271Total

$161$148O&M

$102$122Capital

Drinking 
Water

Clean 
Water

Total Payment Gap (20 Years)
(Average in Billions of Dollars)
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Does not predict fate - - it identifies the challenge.

Once the situation is understood, steps can be taken to do something 

about getting somewhere else.

Identifying the elements of the challenge allows resources to be used 

where it counts most.

Early understanding provides time to take steps to mitigate adverse 

outcomes and reach consensus on a pathway forward. 

The Analysis 
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Comparison 2000 vs. 2004

Overall an increase of $16.1B (8.6%)
• Categories 1- V:  $189.2 B (An increase of $9B over 2000)

• Category VI - Stormwater:  $9.0B (An increase of $2.9B over 2000

Additional data available on non-point source & Recycled Water Distribution

Substantial changes in presentation and user value planned for the next survey



AAM Workshops – America’s Pathway
SAllbee 44

This is not a “ All Broke Crisis” but, on the way 
to a persistent systemic problem

Our systems are aging.

The status quo will result in 
increased public health and 
environment risk.

Failure to manage the assets 
based on least life cycle costs 
strategies will require more 
revenues over the long term to 
meet service objectives.



AAM Workshops – America’s Pathway
SAllbee 45

We can document that placing an emphasis on tackling 
the problems produced results, however !

Infrastructure challenges are not addressed through a one time fix, 

but rather a sustained commitment.

The emerging focus is on taking the steps necessary to retain the 

gains achieved from the major investments of the last forty years. 

The largest aspect of meeting the emerging  challenge is that for 

the first time, in addition to making new investments, repair, renewal 

and replacement of existing systems is projected to become a large 

and growing aspect of the managerial and financial requirements.
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EPA’s agenda

SRF  Plus

Better management 
Water efficiency
Full cost pricing
Watershed approach

• New investments in research 

• New strategies for education and knowledge mgt.
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The most important consideration in 
pursuing a sustainable strategy?

That Utilities Are Able to Do Their Work Expertly 
On Into The Future
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Preconditions for a utility to gain community 
support for a sustainable pathway

Customers need to understand what a utility does!

They need to believe that it has value!

They need to be able to accept as true that the way the work is 

done (The  Practices) are competent, if not exceptional!

The Need To Be Good

The Need To Be Transparent.
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A paradigm shift…

Transition from building and operating to 
managing assets
• Extending asset life
• Optimizing maintenance and renewal
• Developing accurate long-term funding strategies

Sustain long term performance!
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Bottom Line: Emergent Industry Profile

Increasing aggregate demand – water and wastewater
Diminishing available water resources 
Leveling of “production efficiencies”
Increasing output restrictions 
Aging infrastructure
Result: Increasingly expensive treatment options

Aging customer base – more and more on fixed income

Diminishing technical labor pool running larger and more sophisticated plants 
and facilities

Outflow of knowledge with retiring labor base

Increasing resistance to rate increases

Result: Increasingly complex management environment
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Managing service is about becoming expert at….

Repair

Maintenance 

Decision Making

Replacement 

Renewal

Repair

Acquisition



There Are Some Critical 
Understandings
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Some asset deteriorate quickly,                            
others over generations
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More pipe in lower condition levels 
will impact costs and performance

1980 2000 2020

Excellent
Good
Fair

Poor
Very Poor
Life Elapsed

Approximately 2 - 2.5 Million Miles Water / 
Wastewater: Public / Private
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A particular situation is a reflection of the   
demographic patterns of the specific region.

Seven Metropolitan Regions That Currently Have Simliar Service 
Populations
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What services costs in Prosperville, may not provide 
valuable insight into the costs of services in Bommertown.  
Specific knowledge is required.
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A particular situation is a reflection of the   
demographic patterns of the specific region.
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All assets are not created equal!

(Criticality) is a function of:

• “Consequence” &

• “Likelihood” of Failure
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Business risk exposure drives work program

A

C

Consequence

Ris
k

High

High

Immediate 
work

Sample 
monitoring

Aggressive 
monitoring

Aggressive 
monitoring

Aggressive 
monitoring

D

Work program response

Low
Low

B
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Condition assessment

Condition assessment is not an end in itself, but is 
a means to an end

The end is to determine remaining useful life

Good-Fair-Poor-type ratings have little utility unless
they lead to an effective estimate of remaining 
useful life

The remaining useful life of an asset is what we have 
left to try to manage
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Best 
Appropriate 

Process 

Best 
Appropriate 

Process + Quality of 
Data Used 
Quality of 

Data Used

Confidence 
That the 

Course Is the 
Right One! 

Confidence 
That the 

Course Is the 
Right One! 

=

Respect the value of quality information!



Capital, Operations, Maintenance, 
Repair, Renewal, Replacement

It’s all investment!



The intersection between global and local 
perspectives – Knowledge & Collaboration

&
Optimal Investment Optimal approaches
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How Does Asset Management 
Relate To Sustainability?

It’s A Critical Building Block

Better acquisition, operations, 
maintenance, and renewal and 
replacement  DECISIONS makes 
a sustainable strategy more 
manageable.

A focus on the “How to” aspects 
of making better choices helps  
achieve service objectives at 
least life cycle costs.
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Asset Management Core Questions?

1. What Is The Current State Of My Assets?

2. What Is My Required “Sustainable” Level Of Service?

3. Which Assets Are Critical To Sustained Performance Core 

4. What Are My Minimum “Life-cycle-cost” CIP and O&M 

Strategies?

5. Given The Above, What Is My Best Long-term Funding 

Strategy?
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Problem Solving Is Accomplished By Understanding 
With Greater Detail The Core Questions

What is the current state of my assets?
• What do I own?
• Where is it? 
• What condition is it in?
• What is its remaining useful life?
• What is its economic value?

What is my required sustained Level Of Service?
• What is the demand for my services by my stakeholders?
• What do regulators require?
• What is my actual performance?

Which assets are critical to sustained performance?
• How does it fail? How can it fail?               
• What is the likelihood of failure? 
• What does it cost to repair?
• What are the consequences of failure?

What are the best “life-cycle-cost” CIP and O&M strategies?  
Given the above, what is the best long-term funding strategy?
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An Advanced Asset Management 
Program Process

Inventory
Assets

Assess
Condition

Determine
Residual

Life

Determine
Replacement 

$ & Date

Set Target
LOS

Assign
BRE Rating
(Criticality)

Determine
Appropriate

Maintenance

Determine
Appropriate

CIP

Fund
Your Strategy Build the AMP

The Common Framework
The IIMM Process

30 Versions Of the Same Thing
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Confidence Level
Rating;

Strategic Validation;
ORDM

FMECA;
Business Risk Exp;
Delphi Technique

Expected Life 
Tables;

Decay Curves

Valuation;
Life Cycle Costing

Root Cause; 
RCM;
PdM;

ORDM
Renewal Annuity

The thinking process is important.  The 
“How To” is the yellow boxes

Inventory
Assets

Assess
Condition

Determine
Residual

Life

Determine
Replacement 

$ & Date

Set Target
LOS

Assign
BRE Rating
(Criticality)

Determine
Appropriate

Maintenance

Determine
Appropriate

CIP

Fund
Your Strategy

Demand Analysis;
Balanced Scorecard;
Performance Metrics

Build the AMP

Asset Mgt Plan, 
Polices & Strategy,

Annual Budget

Condition 
Assess Protocol,

Rating
Methodologies

System Layout;
Data Hierarchy;
Data Standards;
Data Inventory
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This is a period of rather rapid change fostered by 
changes in information technology and awareness

The extent of the investment in new tools and techniques.

The impact of X-box influenced generation on the water sector.

The new neighborhood is Global.

(Las Vegas / SINTEF partnership example)

To much critical information is copyrighted or password 

protected (The buy-in to sharing is critical –Wikipedia plus) 

The knowledge that interest you 
is out there!

The challenge is locating it!
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Additional skills will be added to become  a 
sustainable business 

Governance 
Skills

Asset 
Management 

Skills

Business 
System & 
Data Skills

Leadership   
Skills

Existing  Existing  
CoreCore 

KnowledgeKnowledge

The Focus Of 
Current 

Competencies

The 
Opportunity 

For Growth On 
The Pathway 
to Excellence
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Up and coming Key Words
Current:

Sustainability
Least life cycle cost.
Risk management
Optimal investment
Condition / Useful life
Stewardship
Business like
Strategic
Tactical
Investment

Future: Add the following

Precautionary principle

Value

Intergenerational equity 

Reducing the footprint. 

Carbon management. 

Infrastructure adaptation.

Green

UID / RFID

Whole of Government
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Attitude is a big deal in establishing a 
sustainable situation

Leading 
Edge

Could Be An 
“A” But….

Make Me Passing Is 
Good 

Enough
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It is not just about utilities:  Six strategic Impediments 
opportunities on the pathway toward sustainability

Intergovernmental relationships.

Knowledgeable valuation and pricing.

Restructuring institutional arrangements.

Understanding affordability.

The approaches to setting service levels.

A strategic and tactical commitment to engaging in an 

aggressive international collaboration on a water sustainability.



Have a great day.

When you get a chance check out the following 

Websites & Video
http://www.epa.gov/owm/assetmanage/index.htm

https://courses.worldcampus.psu.edu/public/buried_assets/

http://www.epa.gov/waterinfrastructure/lgac_video/index.html

http://liquidassets.psu.edu/

Thank you for 
your time!

http://www.epa.gov/owm/assetmanage/index.htm
https://courses.worldcampus.psu.edu/public/buried_assets/
http://www.epa.gov/waterinfrastructure/lgac_video/index.html
http://liquidassets.psu.edu/
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